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© A method for separating blood and a barrier device therefor. 

(§) Disclosed is a method for centrrfuging serum which 
comprises the steps of introducing a barrier having an elastic 
porous member at least as its principal part into a blood- 
collecting tube and centrifiiging serum, the elastic porous 
member having a porosity of 40 % or more, a continuous- 
pore size of 50 to 400 u, and a cross-section larger than that 
of the blood-collecting tube. Also disclosed is a barrier (3) to 
be introduced into a blood-collecting tube (1), comprising an 
elastic porous member having a porosity of 40 % or more, a 
continuous-pore size of 50 to 400 and a cross-section 
larger than that of the blood-collecting tube (1), the bottom 
I portion of the elastic porous member preferably being a 
' relatively hard portion (100, 111) with smaller outside 
1 diameter. 
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10 A method for separating blood and a barrier 
device therefor 

This invention relates to a method for separating blood 
into a solid part including blood corpuscles and a 
15 liquid serum by centrifugatioh, and a barrier used for 
such method* 

In a blood test, blood is generally separated by centri- 
fugation into serum and cellular solid matters such as 

20 blood corpuscles, and only the serum is collected for 
analysis and examination. According to a well-known 
method for separating the serum, blood collected in a 
test tube is centrifuged, material such as gel material 
composed of silicone-silica which has an intermediate 

25 specific gravity between those of the serum and cellular 
solid matters is put in the test tube, the gel material 
is interposed between the serum and cellular matters by 
centrifugation, and the serum is separated by decantation. 
In this case, however, it is difficult to perfectly pre- 

30 vent fibrin and other solid matters from being mixed in 
the serum. 

Such mixing of blood corpuscles, fibrin, etc. in the serum 
is undesirabl because it may cause clogging of instru- 
35 ment nozzl s as well as rrors in measurement. 



Accordingly, as a blood separator capabl of preventing 
such mixing in the serum, th re is proposed a piston 
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member in which a solid weight for specific gravity ad- 
justment is coupled with a flexible filter member which 
is larg enough to be in slidable contact with the in- 
side wall of a blood-collecting tube, and having a 
specific gravity of from 1.03 to 1.09 as a whole is in- 
serted in the blood-collecting tube (United States 
Patent No. 3,931,018). Formed of two submembers with 
different specific gravities, porous and solid submembers 
that are bonded together, the piston member is not an — 
entirely satisfactory structure, requiring much labor in 
manufacture. 

The invention as claimed has been developed in considera- 
tion of the above circumstances, and is intended to 
provide a remedy by a method for separating blood and a 
device therefor capable of simplifying manufacture and 
reducing production cost without any possibility of 
causing blood cells, fibrin, end other solid matters to 
be mixed with serum. 



According to the invention, there is provided a method 
for separating blood collected in a blood-collecting 
tube into a serum part and a solid component part by 
centrifugation, comprising the steps of introducing a 
5 barrier formed of an elastic porous member into the bl od- 
collecting tube, the elastic porous member having porosity 
of 40 % or more, a continuous-pore size of 50 to 400 ji, 
an overall true specific gravity greater than that of 
the serum part, and a larger cross-section in at least 
30 part thereof and perpendicular to the axial direction 
thereof than that of the blood-collecting tube; moving 
the elastic porous member to the interface between a 
serum part layer and a solid component layer in the blood 
by c ntrifugal fore produced in centrifuging the blood, 
35 and separating the serum in the blood. 

Further, acc rding to th invention, there is provided a 
; barrier for centrifugation of blood which compris s an 
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elastic porous member having porosity of 40 % or 
more, a continuous-pore siz f 50 t 400 jj 9 an overall 
true specific gravity greater than that of serum, and, 
at least at a part thereof, a cross-section a little 
larger than, that of a blood-collecting tube. 

Preferred ways of carrying out the invention are 

described in detail below with reference to drawings, 

in which:- " 

Figures 1(A) to 1(C) are sectional views of a 
blood separator in accordance with the invention, 
illustrating processes of blood separation; 
Figure 2 is a sectional view of the blood separa- 
tor according to another embodiment wherein a 
barrier is disposed in a vacuum blood-collecting 
tube in advance; 

Figures 3 and A are perspective views illustrating 
the shapes of barriers; 

Figures 5 to 12 are sectional views showing several 
modifications of the barrier; 

Figure 13(A) is a perspective exploded view of the 
barrier in combination with a tube member; 
Figure 13(B) is a sectional view showing the 
members of Figure 13 (A) in their assembled state; 
Figure 14 is a sectional view showing another 
modification of the barrier of the invention; 
Figure 15 is a perspective view showing still 
another modification of the barrier; and 
Figure 16 is a sectional view as taken along 
line A-A of Figure 15. 

As compared with the prior art method or device for 
blood separation, a unique point of this invention 
resides in that an elastic member with continu us por s 
f a specified size is used dir ctly singly r substan- 
tially singly as a phase separat r (or barri r). An- 
ther peculiar point f the inv nti n is that, although 
the true specific gravity of the barrier formed of such 
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1 elastic member need be greater than that of serum, it 
need not always be smaller than that of the solid-phase 
part of the blood in separating the serum, unless h mo- 
lysis is caused. This may be attributed to thre fact that 

5 the whole or principal part of the barrier of the inven- 
tion, being a porous member, has extremely small mass 
(e.G. 100 to 300 mg). In consideration of the circumstances 
that all the barriers of this type so far are so designed 
as to have intermediate specific gravities between thos'e 
10 of two phases to be separated, the idea of this invention 
is quite novel and may greatly widen the variety of 
available materials. 

The elastic porous member constituting at least the 
15 principal part of the barrier of the . invention may be 
formed of elastic plastics foam, such as polyurethane 
foam, rubber foam (e.g. silicone rubber latex), poly- 
vinyl chloride foam, polyformal resin, etc., having 
porosity of 40 % or more, preferably 97 to 98 %, and a 
20 continuous-pore size of 50 to 400 ju, preferably 250 to 
400yj. If porosity and pore size are smaller than those 
as specified, the isolation of the serum would be ob- 
tained in the ordinary centrifugal operation of 1000 
1200 G for 10 minutes. A pore size of more than 400 j\% 
25 is not desirable, since blood corpuscles would pass 

through a foam of such a large pore size, thereby conta- 
minating the serum phase obtained. 

In this case, the 25SJ compressive hardness (JIS K-6401 
30 Test Method established in 1974) of the barrier should 

preferably be 5 to 150 kg/cm . Moreover, it is expressly 
desirable that the barrier of the invention should be 
hydrophilic by nature or be made hydrophilic by some 
treatment for hydrophilicity . Such hydrophilic property 
35 is preferred because it will enable the serum to quickly 
penetrate the pores when the barrier is brought in con- 
tact with the blood, thereby facilitating the movement 
of the barrier. 
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Elastic porous non-woven cloth may als be useful as far 
as the p res ther of substantially meet the above condi- 
tions. 

The overall specific gravity of the barrier should 
preferably be adjusted to 1.2 or more, more preferably 
to from 1.2 to 1.4. 



The barrier may be of any shape as long as at least a 

10 part of the barrier has a cross-section a little larger 
than that of a blood-collecting tube for centrifugation 
used with the barrier, so that the outer periphery of the 
large-diameter portion of the barrier may rub against 
the inside wall of the tube during centrifugation. Accor- 

15 ding to this invention, as described above, a single 

elastic porous member can be directly used for the barri r. 
Alternatively, however, the outer peripheral portion of 
the barrier may be coated with silicone, or two or more 
elastic porous members may be combined with one another 

20 or with other r terials. For example, a tube member with 
the outside diameter somewhat smaller than the inside 
diameter of the blood-collecting tube used, e.g. a plastic- 
tube, may be fitted on the lower peripheral surface of a 
columnar or cylindrical barrier so as to reduce the area 

25 of contact and hence the frictional resistance between 
the barrier and the inside wall of the blood-collecting 
tube, thereby facilitating the sliding movement of the 
barrier during centrifugation. In this case, however, the 
specific gravity of the combination of the elastic porous 

30 member and the tube member need be greater than that of 
serum. The tube member may be formed of any thermally 
contractive material, such as polyolefin, polyvinyl chloride, 
nylon, polyester, polycarbonate, polyurethane or ethylene- 
vinyl acetate copolymer. 



As another modified example, ther may b used a columnar 

lastic porous member in the form of e.g. a truncated 
c ne which has cross- ctions substantially larger 
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1 and small r than that of the interior of the blood-coll c- 
ting tube uaed, at its upper and lower portion, respective- 
ly, and is bottomed with a solid or porous hard layer. 
The hard layer may be formed by impregnating relatively 
5 hard plastic into the bottom portion of the porous member 
and solidifying the plastic, or by glueing a solid or 
porous, relatively hard plastic sheet to the bottom portion. 

Having the hard bottom portion, the barrier of such 

construction exhibits extremely large deformation 
10 resistance during centrifugation, so that it may be preven- 
ted from turning sideways or being distorted while sliding 
down the tube thereby ensuring the descending movement of 
the barrier in a properly erected state during centrifu- 
gation. Furthermore, the shape of the final product may 
15 be obtained directly by stamping out a truncated-cone- 
shaped member after glueing a hard plastic sheet to one 
side of an elastic porous sheet or after impregnating a 
solution of hard plastic into the porous sheet to a 
predetermined thickness, so that the manufacture of the 
20 barrier may be simplified substantially, so as to permit 
for reduction in production cost. 

In view of the yield of serum, the volume of the barrier 
should be. minimized. The porous member may be joined with 
25 the tube member, hard plastic sheet or the like by using 
adhesives, heat sealing or any other suitable means. 

In combining the elastic porous member with the additional 
member, the materials and designs for these members should 

30 be selected so that a relationship (■<,," A > X = Y may be 
obtained where the volume and specific gravity of the 
elastic porous member are X and d respectively, the volume 
and specific gravity of the additional member are Y and d' 
respectively, and the overall sp cific gravity required is 

35 A. 

Operations requir d f r centrifuging the bl od by m ans 
of the above-mentioned barrier are not essentially diffe- 
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1 rent from the conventional case. That is, the barrier is 
introduced into the blood-collecting tube befor or after 
collecting the blood, the blood is centrifuged, .and then 
the serum part is easily separated by decantation. 

5 

Figures 1(A) to 1(C) show processes of centrifuging blood 
serum by using the blood separator according to the inven- 
tion. As shown in Figure 1(A), whole blood 2 is collected 

in a blood-collecting tube 1, a barrier 3 formed of an 

10 elastic porous member is fitted in the opening of the 
tube 1, and the tube 1 is set in a centrifugal separator 
for centrifugation. When the centrifugation is started, 
the barrier 3 is caused gradually to slide down the in- 
side wall of the blood-collecting tube 1 toward the bottom 

15 of the tube 1 by centrifugal force, as shown in Figure 
1(B). When the bottom end of the barrier 3 touches the 
surface of the blood 2, the serum is caused to penetrate 
into pores of the barrier 3 by capillarity. When centrifu- 
gation is continued, the pores of the barrier 3 are sub- 

20 stantially filled with the serum, and the barrier 3 is 
further moved down until it is finally held substantially 
midway between a serum layer 4 and a solid component layer 
5. In this case, solid constituents such as blood corpuscles 
and fibrin are trapped in the pores of the barrier 3 and 

25 will never be mixed with the serum. This is ensured be- 
cause the solid constituents are retained in the continu- 
ous pores of the barrier 3 the framework of which has a 
complicated three-dimensional structure. 



30 Thus, the barrier 3 slides relatively slowly down the 
inside wall of the blood-collecting tube 1 by its 
elasticity, so that blood corpuscles, fibrin, etc. stuck 
to the inside wall can be cleared or swept away sub- 
stantially thoroughly. As a result, there may be obtained 

35 serum which do s not contain blood corpuscles, fibrin or 
any other solid matters. Th barrier 3 stopped at the 
interfacial position sticks fast to the inside wall of. the 
blood-coll cting tube 1 by its own elasticity, pressing 
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1 against the inside wall, so that only the serum part can 
be separat d by decantation. 

The barrier of this invention may be inserted into the 
5 blood-collecting tube during centrifugation after blood 
collection, as in the case of the above embodiment, or 
otherwise be held in the tube beforehand. Figure 2 shows 
an example of the latter case. In Figure 2, a barrier 23 
having an annular hard layer 27 on its bottom is held by— 

10 a rubber stopper 2A within a vacuum blood-collecting tube 
21 the inside of which is kept at a vacuum. That is, the 
rubber stopper 24 has a cavity 25 in the lower end, whil 
the barrier 23 has on its top a truncated cone-spaped 
projection 28 with the outside diameter larger than the 

15 diameter of the cavity 25. The projection 25 is fitted 
and held in the cavity 25 so that the barrier 23 will not 
be removed from the rubber stopper 24 if the stopper 24 
• is pierced with a needle for blood collection. 

20 Alternatively, there may be adopted any other suitable 
methods for previously fixing the barrier in the blood- 
collecting tube in connection with the shapes of the tube 
and the barrier itself. For example, a barrier may be 
fixed to one end of a blood-collecting tube sealed with 

25 a rubber stopper at each end,, the one end being opposite to 
the blood intake side of the tube. 

Figures 3 to 16 illustrate the respective shapes of 
several modifications of the barrier. A columnar barrier 

30 31 (Fig. 3) with or without one or more annular flanges 

along the peripheral surface thereof; a barrier 42 (Fig. 4) 
with a pair of parallel annular flanges 41; a barrier 52 
(Fig. 5) similar to the columnar barrier of Fig. 3 but 
with a cavity 51 on one side ther of; a barrier 62 (Fig. 6) 

35 similar to the barrier of Figure 4 but with the same cavity 
51 of Figure 5; a barrier 72 (Fig. 7) formed of a column 
with flanges 71 at the top and bottom thereof; a barrier 
(Fig. 8) of the same structure f Figure 7 but with th 
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1 cavity 51; a barrier 82 (Fig. 9) tapered at the lower 
portion; a barrier (Fig. 10) of the same structure of 
Figure 9 but with the cavity 51; a spherical bajrier 92 
(Fig. 11); a barrier (Fig. 12) of the same, structure of 
5 Figure 11 but with the cavity 51; a barrier formed by 
fitting a small-diameter tube member 100 on the lower 
peripheral surface of the columnar porous member 31 as 
shown in Figure 13(A) to restrict the lower portion of t h e _ 
porous member 31 as shown in Figure 13(B) so as to reduce 

10 the area of contact with the blood-collecting tube; a 
barrier (Fig. 14) of the same structure of Figures 13(A) 
and 13(B) but with the cavity 51; and a barrier 112 formed 
by bonding a hard layer 11 to one small-diameter end of 
an elastic porous member 110 substantially in the form 

15 of a truncated cone as shown in Figures 15 and 16. The 
upper portion of the barrier 112, which is brought in 
close contact with the inside wall of the blood-collecting 
tube at centrifugation, preferably has a thickness of 
from 3 mm to 5 mm. Available materials for the hard layer 

20 111 include plastics such as polyolefin, polyvinyl chloride 
nylon, polyester, polycarbonate, and polyurethane , fluorine 
contained polymers and other organic and inorganic sub- 
stances. These materials should be hard and have a small 
contact resistance relative to the blood-collecting tube. 

25 Alternatively, hard layer may be porous such as mesh-like. 
The thickness of the hard layer preferably ranges from 
0.1 mm to 5.0 mm, and more preferably from 0.1 mm to 1.0 
mm * 

30 Thus, the barrier shape may lend itself to various modi- 
fications. The point is that the barrier should have 
porosity, pore size, and apparent or real specific gravity 
within prescribed ranges, and be of such suitable size 
that it may rub against the inside wall of the blood- 

35 collecting tube when it slides thereon during c ntrifuga- 
tion. 

According to this invention, as described above, the 
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barri r f being a simpl elastic parous memb r with or 
without a plastic tube member or a hard layer attached 
thereto, is so simple in construction that it can be 
manufactured very easily at reasonable cost. Since the 
elastic porous member transmits only the serum to be 
separated, there may be obtained pure serum containing 
no solid matters such as blood corpuscles and fibrin. 



Below, the invention is described in Examples. 
Example 1 

A test for separating serum from blood was conducted by 
using the barrier 52 shown in Figure 5. Polyurethane foam 
with a porosity of 98 %, a pore size of 300 ji, a true 
specific gravity of 1.2, a 25-55 compressive hardness 
(based on JIS K-6401 Test Method) of 20 kg/cm 2 , and a 
number of barrier cells of approximately 75/25 mm was used 
for the barrier. Since the framework of the polyurethane 
foam has continuous pores of complicated three-dimensional 
structure and reduces the passage resistance of serum, it 
had previously been removed by thermally dissolving filmy 
material formed around the pores at foaming, as described 
in Japanese Patent Publication No, 752/66 (January 25, 
1966), U.S. Application Nos. 203,603 (March 7, 1963), 
271,031 (April 5, 1963), 294,861 (July 15, 1963) and 
347,246 (February 25, 1964). 

The barrier measured 13.7 mm in diameter, 12 mm in height, 
4 mm between the center of its top and the peak of the 
cavity 51, and 2 mm in the thickness of its peripheral wall 
defining the cavity 51 at the lower portion. The 
blood-collecting tube used had an inside diameter of 13.6 
mm and accommodated 10 ml of blood. 

The barrier 52 of such construction was inserted into the 
upper portion of the blood-collecting tube which hcd been 
left at normal temperatur f r approximately 60 minute 
after collecting blood, and then centrifugation was 
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1 performed by using a c ntrifugal separator for 10 minut s 
with the centrifugal force at the central portion of the 
tube set at appr ximately 1,200 G (approx 1,000 G at the 
barrier top). - cne 

5 

As a result, the barrier 52 was located midway between 
a blood clot and serum, pressing its cavity 51 against 
the top of the blood clot. Observation of the blood- 
~ll.cting tube by the naked eye revealed hardly anTTlbrin 

10 or blood corpuscles in the serum, which held true after 

the serum was transferred to another vessel by decantation. 
Moreover, it was found that the suspended blood corpuscles 
and fibrin near the surface of the blood clot remained 
trapped inthe continuous pores of the barrier. The yield 

15 of the serum collected in this manner proved to be 

approximately 4.5 ml - substantially the whole quantity 
of serum separated. 

Example 2 

20 The barrier 31 shown in Figure 13 was manufactured by 
using the same polyurethane foam of Example 1. In this 
case however, the barrier 31 hat no cavity, and the tube 
100 of 3 mm height, 12.2 mm inside diameter and 13.0 mm 
outside diameter was fitted on the lower portion of the 

25 columnar porous member 31 (polyurethane foam) of 13.7 mm 
diameter and 12 mm height. The tube 100 was made of 
polyethylene, and was provided at the bottom end with an 
abutment portion (not shown) to engage the bottom end of 
the porous member 31. 



30 



35 



This barrier was inserted through the opening of the blood- 
collecting tube (the same one as Example 1) containing 
blood, which had been kept at normal temperature for 60 
minutes, to a depth where the barrier touched the blood 
surface. Aft r leaving the barrier to stand for a while, 
centrifugation was carried out under normal conditions 
so that the centrifugal fore at the central portion of 
th bl d-coll cting tube might become approximately 1200 G. 
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j Also in this case, there was noticed n eduction f 

fibrin. As compared with the case of Example 1, how ver, 
the volume of the barrier was larger, so that the yield 
of serum proved to be somewhat smaller - approximately 

5 4.0 ml. 

Also with this example, decantation caused. neither 

shifting of the barrier nor mixing of blood corpuscles 

or fibrin. " 

10 

The outside diameter of the tube 100 was smaller than 
the inside diameter of the blood-collecting tube, and 
the upper side wall of the porous member 31 was so 
designed as to form a slope. Therefore, the barrier 

15 touched the inside wall of the blood-collecting tube only 
at the opening portion thereof when it was fitted in th 
tube. Consequently, the barrier was never prevented from 
descending by the viscosity of blood sticking to the 
upper portion of the inside wall of the blood-collecting 

20 tube after being left to stand for a while. 

Example 3 

The barrier shown in Figure* 14 was manufactured to obtain 
the same effect as the barrier of Example 2 and to maxi- 

25 mize the yield of serum. The porous member 31 used was 
just the same as the porous member used in Example 2 in 
material, dimensions and shape, except that it was 
provided with the cavity 51 defined therein at the lower 
portion. Also, the tube 100 made of thermally contractiv 

30 polyvinyl chloride was fitted on the lower portion of the 
porous member 31. The tube 100 measured about 13 js in 
thickness, 12.0 mm in outside diameter, and 6 mm in height 
when it was fitted on the porous member 31. The bottom end 
of the tub 100 and th bottom joint part of the porous 

35 member 31 were bonded together at sev ral portions by 
thermal fusion. 

When the same test as in Example 2 was conducted by using 
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this barrier, satisfactory yield (approx. 4.5 ml) of serum 
was obtain d with quite the same effect. 



10 



15 



20 



25 



Example 4 

Serum separation was concucted in the same manner as 
Example 1 by using the barrier 112 consisting of the 
elastic porous member 110 which is formed of the same 

polyurethane foam of Example 1 and has the form of a _ 

truncated cone as shown in Figures 15 and 16, measuring 
15.5 mm in diameter across the upper large-diameter 
section, 12. B mm in diameter across the lower small- 
diameter section, and 9 mm in height, and the hard layer 
111 which is formed of a hard polyvinyl chloride film of 
200 ju thickness bonded to the bottom face of the porous 
member 110. As a result, serum with no fibrin or blood 
corpuscles mixed therein could be obtained by decantation. 

In connection with this example, substantially the same 
results were obtained when serum separation was conducted 
in the same manner as aforesaid, except that the hard 
layer 111 was formed instead of the hard polyvinyl chloride 
film, by impregnating two-liquid polyurethane resin into 
the bottom portion of the porous member 110 to a thickness 
of approximately 1 mm and hardening the resin, or by 
bonding a polyester mesh (mesh size being 14, diameter of 
each strand 450^ and specific gravity 1.38, sold under 
trademark TB-15 by NBC Industries Ltd. in Japan) to the 
bottom face of the porous member 110. 
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1 Claims: 

1. A method for separating blood collected in a blood- 
collecting tube into a serum part and a solid component 

5 part by centrifugation , comprising the steps of intro- 
ducing a barrier formed of an elastic porous member into 
said blood-collecting tube, said elastic porous member 
having porosity of 40 % or more, a continuous-pore size 
of 50 to 400 j}, an overall true specific gravity grest-er^- 

10 than that of said serum part, and a larger cross section 
in at least part thereof and perpedicular to the axial 
direction thereof than that of said blood-collecting 
tube; moving said elastic porous member to the interface 
between a serum part layer and a solid component layer 

15 in the blood by centrifugal force produced in centrifuging 
the blood; and separating the serum in the blood. 

2. A method according to claim 1, wherein said elastic 
porous member is previously fixedly disposed in said blood- 

20 collecting tube kept at a vacuum, before the blood is 
collected in said blood-collecting tube. 

3. A method according to claim 2, wherein the fixed 
position of said elastic porous member in said blood- 

25 collecting tube lies at one end of said tube on the blood 
intake side thereof. 

4. A method according to claim 2, wherein the fixed 
position of said elastic porous member in said blood- 

30 collecting tube lies at the other end of said tube 
opposite to said blood intake side. 

5. A method according to claim 1, wherein said elastic 
porous member is fitted in said blood-coll cting tube 

35 after the blood is collected in said tube. 

6. Am thod according t any one of claims 1 to 5, wherein 
a tube member having smaller outside diameter than th 
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1 inside diameter of said bl od-collecting tub ia fitted 
on part of the peripheral side of said elastic porous 
m mber, the combination of said tube member and said 
elastic porous member having greater true specific 

5 gravity than that of said serum part. 

7. A method according to any one of claims 1 to 5, where 
in the true specific gravity of said elastic porous-member 
is greater than that of said serum part and is also greater 
than that of the solid component layer in the blood to 
such a degree that said solid component, layer is sub- 
stantially not destroyed during centrifugation. 

8. A method according to claim 6, wherein the true 

15 specific gravity of the combination of said tube member 
and said elastic porous member is greater than that of 
said serum part and is also greater than that of the solid 
component layer in the blood to such a degree that said 
solid component layer is substantially not destroyed 
during centrifugation. 

9. A method according to claim 1, wherein said elastic 
porous member is formed in the shape of a truncated cone 
which has cross-sections substantially larger and smaller 
than that of the interior of said blood-collecting tube 
at the upper and lower portions, respectively, and is 
bottomed with a hard layer, and wherein the overall 
specific gravity of said elastic porous member including 
said hard layer is greater than that of said serum part. 

10. A method according to claim 1, wherein the overall 
true specific gravity of said barrier is greater than that 
of blood corpuscles. 

11. A barrier for centrifugation of bio d to be intr duced 
into a blood-collecting tub (1), characterized by an 

lastic porous member (3, 24, 31, 42, 52, 62, 72, 82, 92, 
HO) having porosity of 40 % or more, a continuous-pore 
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1 size of 50 to 400 jj 9 an overall true specific gravity 

greater than that of serum, and, at least at a part there f, 
a cross-section a little larger than that f s-aid blood- 
collecting tube (1). 

5 

12* A barrier according to claim 11, wherein said 
elastic porous member (31, 42, 92) is in the form of a 
column the diameter of which is a little larger than the 
inside diameter of said blood-collecting tube (1), 

10 

13. A barrier according to claim 11, wherein said elastic 
porous member (3, 24, 31, 42, 52, 62, 72, 82, 92 or 110) 

is in the form of a bottomed cylinder the diameter of which 
is a little larger than the inside diameter of said blood- 
15 collecting tube (1). 

14. A barrier according to claim 12 or 13, wherein a tub 
member (100) having smaller outside diameter than the in- 
side diameter of said blood-collecting tube (1) is fitted 

20 on part of the peripheral side of said elastic porous 

member (31), the combination of said tube member (100) and 
said elastic porous member (31) having a greater true 
specific gravity than that of said serum part. 

25 15. A barrier according to claim 11, wherein said elastic 
porous member (42, 72) has one or more annular projections 
(41, 71) formed on the peripheral surface thereof, the 
outside diameter of said annular projection (41, 71) being 
a little larger than the inside diameter of said blood- 

30 collecting tube (1). 

16* A barrier according to any one of claim 11 to 13, 
wherein said lastic p rous member (3, 24, 31, 42, 52, 62, 
72, 82, 92, 110) is mad of elastic plastic foam. 

35 

17. A barri r according to claim 11, wh rein said elastic 
porous member (82 r 110) i6 formed in the shape f a 
truncat d con which has cross-sections substantially 
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larger and smaller than that of the interior of 6aid 
blood-coll cting tube (1) at the upper and lower portion B 
respectively, and is bottomed with a hard layer (Hi ) * 
and wherein the overall specific gravity of said ela U c 
porous member (82 or 110) including said hard layer 
is greater than that of said serum part. 

18. A barrier according to claim n, wnerein 8aid 

nto er t 11 h 1) ,; S f ° rmed ° f Pla8tiC WhiCh i8 ^egnan 

xnto the bottom portion of said elastic porous member 
le.g. 110) and solidified. 

19. * ^rrier according to claim H. .herein aaid hard 
layer (HI) is formed of a hard plastic sheet „hich ia 
put on the bottom surface of said elastic porous member 
\ b • g • 1 10 j • 

20. A barrier according to claim 11, .herein said hard 
layer (ill) is formed of a hard plastic mesh .hich is put 
on the bottom surface of said elastic porous member . 
(e.g. 110). 
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